Introduction

Fluids and Combustion Facility
The CIR is one of three International Standard 
The Carrier
During the description of the CIR, the usage of each of these resources will be discussed.
Active
Rack Isolation System (ARIS)
The ISS developers provide the ARIS to minimize disturbances to the experiments in the ISPRs from crew members and other experiments. The ARIS "floats" the entire ISPR by using actuators with feedback from accelerometers that are located on the ISPR.
The ARIS will further enhance the microgravity environment on ISS to ensure the best possible environment for experimenters.
International Space Station
The 
ISS.
The CIR will use the ISPR in a four post configuration so that the maximum free volume is available for science equipment.
(The "standard" ISPR configuration has two additional posts that span the middle of the rack from top to bottom). 
Optics Bench
The main component of the CIR is an optics bench. The optics bench is a aluminum structure that is 86.5 cm wide by 124.5 cm long and 10 cm deep and spans two thirds of the ISPR.
See figure  3 .0 for depiction of the optics bench in the CIR. CIR with the optics bench folded down for access to components.
The structure of the optics bench is composed of a ribbed section with a plate that is fastened to one side.
Connector
Locations
Cooling Ports This "sandwich" assembly allowsfor electrical wiring andtubingto be routedinternalto the structure muchthe sameas a wall in a building thatcontains electrical wiringandplumbing pipes. Sincetubingandwiringcanbe routedinternally, the optics bencheasily allows for integrated assemblies whichsavesmassand volume. To capitalizeon this massandvolumesavings, the followingcomponents aremounted to the optics bench:
• The windows are located in 4 pairs that are 180°a part. The windows are also easily replaced from inside the chamber by using an integrated handle that is part of the window assembly.
See Figure  8 .0. 
Combustion Chamber
The combustion chamber provides standardized mounting and interfaces for the experimenter's specific apparatus to perform his/her specific area of research.
The experimenters specific apparatus is installed into the combustion chamber via a hinged breech lock lid which is mounted on the A racheting mechanism that is also part of the window assembly allows for the replacement of the window without any tools. This unique feature will savemanyhours of crewtime overthe life of the FCFandallowsfor the maximum flexibility for experimenters to changewindowmaterialto accommodate theirneeds.
The combustionchamberis designedwith redundant sealsandis designed for a maximum pressure of~10 atmospheres.
Higher pressure experiments may be accommodated by placing a smaller chamber (on the order of 10 Liters) within the combustion chamber. The HFR/HR. diagnostics consist of camera capable of 110 frames per second and a telecentric imaging system. The telecentric system has a 9 mm instantaneous field of view (IFOV) within a 33 mm field of view (FOV).
A centroid tracking system direct the 9 mm IFOV to any point with the 33 mm FOV via a servo motor controlled pointing mirror.
Auto-focusing is also implemented to cover a 33 mm depth of field via a motor controlled stage.
The HFR/HR has a resolution on the order of 0.04 mm.
Low Light Level Camera
The Low Light Level Camera consist of a monochrome camera coupled to an intensifier (6.5 E -8 lux sensitivity) with provisions for spectral filtering of the transmitted illumination.
Color Camera
The color camera is an RGB output camera coupled with an optical system that allows for 0.2 mm to 2 mm resolution with a 10x zoom capability.
Mid Range Infrared Camera
The Mid Range Infrared Camera design is in the initial concept stage and is to be determined. to the CIR. This method requires the least upmass and provides the experimenters with a gas mixture concentration accuracy of -0.4 %. This method will save -3 to 5 times the upmass of using premixed bottles.
Other diluents (other than nitrogen)
and oxidizers may also be used with the static blending system. The diluent will have to be upmassed along with the oxygen bottles, filters and experimenter specific hardware.
DynamiC Blendin2
This method incorporates the use of mass flow controllers to mix and deliver the gases to the combustion chamber. This method provides for a flow rate of an oxidizer up to 1500 cc/sec to the experimenter specific hardware within the combustion chamber. The accuracy of the environment concentrations using this method is -2.0 % based on the types of gases being mixed.
Exhaust Vent System
Environmental
Control System
After the combustion experiment is complete, the combustion by-products must be scrubbed. A chemical bed and particle mesh filter is used to clean the resultant environment. A blower is used to circulate the environment in the combustion chamber through the filter until it is cleaned sufficiently to pass through the ISS vent system. Different size filters may be used to maximize the effectiveness of cleaning the post combustion byproducts and minimize upmass.
The CIR Exhaust Vent System is designed to clean the following:
Propanol, Ethylene, Butanol, n-Decane, Methane, Propane, n-Hepthane, CO, CO 2, Sulfur Dioxide, Nitrous Oxide, Water plus others.
The environmental control system (ECS) provides cooling to all of the components (except for the EPCU which is water cooled) in the CIR. The ECS also provides for fire detection and suppression.
The environmental control system is housed in an enclosure at the top of the ISPR. The enclosure houses two fans, a radiator and air filters. An area smoke detector which is mounted in the back of the ISPR provides for fire detection.
The fans circulate the air in the ISPR through the radiator, the optics bench and the lOP.
The ISS provides water cooling to the radiator to dissipate heat. The ECS is designed to cool approximately 1800 Watts, but it is dependent on the ISS provided cooling water.
A bifold door provides containment for the ECS and also provides a path for circulation of cooled air. See figure 14.0.
Custom filters may be designed to clean other byproducts and meet safety requirements.
Gas Chromatograph
The FOMA also has a gas chromatograph that is utilized to sample pre and post combustion gases. The GC is capable of measuring gas concentrations to 2 % of reading.
Power System
The ISS provides 120 Vdc to each of the ISPRs. have holes through the optics bench allowing air to pass through the optics bench and cooling the electronics in each of these packages. If required, these packages may have "booster" fans to enhance the cooling capability.
Refer to figure 5.0 in the section on the optics bench. Each of the four IPSUs controls a camera/diagnostic and stores the digital data from the cameras by using up to four VME 6U circuit cards.
Command
The nominal IPSU will contain a single board computer, two custom control cards for a given diagnostic and a disk drive with a minimum storage capacity of 9 GBytes.
All • These items will be "controlled" by the CIR operations team to ensure safety requirements.
Refer to Figure  15 .0 for a typical experimenters apparatus. Figure 16 .0. IOP rapid prototype.
Experimenter Specific Hardware
FCF Chamber
CIR Mockup
Presently the CIR team has developed a high fidelity mockup, and is in the process of detailing the design of the engineering model for fabrication in 1998. 
Summary
